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Description 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] The present invention is based on and claims 
priority from Japanese Patent specification 
JP11164537. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to rectifier ar- 
rangement of an alternator to be mounted in a- passen- 
ger car, a truck or the tike. 

2. Description of the Related Art 

[0003] In order to reduce vehicle running resistance 
and to increase the passenger compartment, the engine 
compartment has been reduced less and less recently. 
Accordingly, tomporaturo in the ongino compartment 
and temperature of an olectric device such as an alter- 
nator has become higher. Moreover, .as a vehicle has 
been equipped with various safety devices, the output 
power of the alternator has increased. This has nar- 
rowed the space of the engine compartment. Thus, it is 
necessary to provide an alternator generating higher 
power without increase in the body size thereof. 
[0004] On the other hand, as the engine has become 
more powerful and compact, vibration of the engine has 
increased. Thus, a vehicle is required to provide a com- 
pact, powerful, temperature resistant, vibration resistant 
and inexpensive alternator. 

[0005] Fig. 12 illustrates a portion of a conventional 
alternator having an ordinary rectifier disposed in a 
space G between frame 100 and metal cover 101. The 
rectifier is composed of terminal plate 1 04, plus potential 
cooling fin 105 (hereinafter referred to as plus fin), bush- 
ing 1 06 and minus potential cooling fin 1 07 (hereinafter 
referred to as minus fin). Pipe rivet 103 fastens terminal 
plate 1 04, plus 105, bushing 106 and minus fin 107 tn 
this order. Plus fin 105 has plus rectifier elements (not 
shown), and minus fin 1 07 has minus rectifier elements. 
The rectifier elements are fixed to fins 105, 107 respec- 
tively by soldering or press-fitting. Metal terminal 110 is 
molded integrally with terminal plate 104 to form a rec- 
tifier circuit and is connected to lead 1 09 which extends 
from a stator winding at one end and to one of rectifier 
elements at the other end. Terminal plate 104 is molded 
with a thermoplastic resin such as polyphenylene 
sulfide. Bushing 106 is disposed between two fins 105, 
1 07. Bushing 1 06 is made of an inexpensive thermoset- 
ting resin such as phenolic resin because bushing 1 06 
is not required to be molded with a metal member and 
is simple in shape. The rectifier is fixed to frame 100 
together with cover 101 by bolt 102 that is press-fitted 
to frame 1 00 and nut 108. Bolt 102 is inserted into pipe 



rivet 1 03 and a mounting hole of cover 1 01 . Thus, plus 
fin 105 is spaced apart from minus fin 107, frame 100, 
bolt 102 and cover 101, which are fixed together. 
[0006] When ambient temperature and temperature 

5 of rectifier in high power operation are high, creep - grad- 
ual increase in strain due to viscoelasticity of resin - may 
take place on thermoplastic terminal plate 1 04, resulting 
in that resinous member shrinks in the direction to ioos- 
en nut 1 08. This reduces the fastening force of the rec- 

10 tifier, thereby causing breakdown of the rectifier ele- 
ments and leads 1 09 of the stator winding. 
[0007] JP-A-6-1 33509 proposes an improved struc- 
ture, in which minus rectifier element is press-fitted to 
frame, thereby omitting a minus fin. A bushing is made 

15 of thermoplastic resin such as polyphenylene sulfide to 
have a. rectifier-forming metal terminal molded together. 
[0008] Because the axial length of the bushing around 
the nut is comparatively thick, the strain increases due 
to the creep to loosen Lhe nut. Because the minus rec- 

20 tifier element is fixed to the frame, cooling air windows 
can not be formed to be wide enough to cool the plus 
fin. Thic accelerates- the creep further. The bushing must 
be provided for each engagement hole to enclose and 
insulate the pius fin completely. Moreover, because of 

25 complexity in shape, tooling cost and manufacturing 
cost increase. Further, polyphenylene sulfide is gener- 
ally expensive, thereby increasing material cost. 

SUMMARY OF THE INVENTION 

30 

[0009] It is a main object of the invention to solve the 
above-described problems and to provide an inexpen- 
sive : heat resistant and vibration resistant alternator for 
a vehicle. 

35 [0010] According to a main aspect of the invention, a 
rectifier arrangement of an alternator for a vehicle, a 
plUb-puLb'iitial cuuliny-fin disposed in a space inside U ie 
alternator at a portion close to the cover, a minus-poten- 
tial cooling-fin disposed in contact with the frame inside 

Jo the alternator to be in parallel with the plus-potential 
cooling-fin,. a fastening member fixed to the frame and 
extending through mounting holes of the cover, plus-po- 
tential and minus-potential cooling fins, a cylindrical 
bushing made of thermosetting resin disposed in a 

^5 space formed by the cover the plus-potential cooling- 
fin and the fastening member. A precise definition of the 
invention is given in claim 1. 

[0011] Because the bushing made of thermosetting 
resin such as phenol resin is resistant to the creep, loos- 

50 ening of the bolt can be prevented under high ambient 
temperature, thereby enhancing vibration resistance. 
Moreover, phenol resin is inexpensive and can be fixed 
to the cover easily so that assembling work can be sim- 
plified and the production cost can be reduced. 

55 [0012] According to another aspect of the invention, 
the bushing of the rectifier arrangement has a flange 
having a surface in contact with the plus-potential cool- 
ing-fin. When the rectifier is fastened via the bushing, 
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the ph is fin can he insulated and the creep is prevented. 
[0013] According to another aspect of the invention, 
the cover of the rectifier arrangement is made of ther- 
moplastic resin, and the bushing is integral with the cov- 
er. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Other objects ! features and characteristics of 
the present invention as well as the functions of related 
parts of the present invention will become clear from a 
study of thefoliowing detailed description, the appended 
claims and the drawings. In the drawings: 

Fig. 1 is a cross-sectional view of a main portion of 
an alternator lor a vehicle having a rectifier arrange- 
ment according to a first embodiment of the inven- 
tion: 

Fig. 2 is a cross-sectional view of portions around 

the leetifiei <ii f < uiguMiLM H riccoi <Ji ii'cj lu the first em- 
bodiment; 

Fig .1 is h porspnetive viw of the cover with bush- 
ings being fixed thereto; 

Fig. 4A is a front view illustrating a bushing in the 
rectifier arrangement according. to the first embod- 
iment, and Fig. 4B is a cross-sectional view thereof; 
Fig. 5A is a front view illustrating a variant of the 
bushing, and Fig. 5B is a cross-sectional view there- 
of; 

Fig. 6A is a front view illustrating another variant of 
the bushing, and Fig. 6B is a cross-sectional view 
thereof; 

Fig. 7 is across-sectional view of another variant of 
the bushing; 

Fig. 8 is a front view of a bushing of a rectifier ar- 
rangement according to a second embodiment of 
the invention; 

Fig. 9 is a schematic cross-sectional view for ex- 
plaining a method of fixing the bushing and cover 
of a rectifier arrangement according to a third em- 
bodiment; 

Fig. 10A is a front view illustrating a bushing of a 
rectifier arrangement according to a fourth embod- 
iment, and Fig. 1 0B is a cross-sectional view there- 
of; 

Fig. 11 is a front view illustrating a cover of a rectifier 
arrangement according to a fifth embodiment; and 
Fig. 1 2 is a cross-sectional view illustrating a portion 
around a conventional rectifier arrangement. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[First Embodiment] 

[0015] A rectifier arrangement according to a first em- 
bodiment of the present invention is described with ref- 
erence to Figs. 1-4. 



[0016] Alternator 1 to be mounted in a vehicle has sta- 
tor 2, rotor 3, rear and front frames 4, 5 for supporting 
the rotor and stator. Rotor 3 rotates together with shaft 
6 and has a pair of polecores 31 , cooling fans 32, a field 
5 coil 33 and slip rings 34. Alternator 1 is driven by an 
engine (not shown) mounted in a vehicle through shaft 
6 and pulley 7 connected to shaft 7. When field. coil 33 
is energized through slip rings 34, ac power is generated 
in stator coil 21 and is supplied to full-wave rectifier 10 
10 through lead wires 1 9 to be converted into dc power. 
[0017] Full-wave three-phase rectifier 10 is a bridge 
circuit composed of three or four pairs of plus and minus 
elements and cooling fins 15, 17. Minus fin 17 is dis- 
posed to be in contact with a portion of rear frame 4. 
1 $ Plus fin 1 5 is disposed on the side of cover 1 1 in parallel 
with minus fin 1 7. Terminal plate 1 4 has metal terminals 
insert-molded therein and is interposed between plus 
and minus fins 15, 17 to insulate the same. The metal 
terminals are connected to lead wires 1 9 of stator coil 
20 21 and terminals o-f the i ectifiei elements to :'omi apoi- 
tion of the bridge circuit. All the metal terminals of ter- 
minal plate 14 are molded together with thermoplastic 
resin such as polypheylcne sulfide that is good in mold- 
ability, size-accuracy, heat resistance, weather resist- 
25. ance and dielectric strength. Rear frame 4 has cooling 
air windows 4a at portions {not shown) spaced apart 
from rear frame 4, 

[0018] Cover 11" plus and minus fins 15, 17 and ter- 
minal plate 14 respectively have three mounting holes 
(only one is shown in Fig. 1 ) formed in the corresponding 
portions thereof to be mounted to frame 4 so that rectifier 
10 can be fixed by bolts 12. Bolts 12 are press-fitted to 
roar frame 4 at one end. Then, the mounting holes of 
cover 11 are respectively fitted to bolts 12 and fastened 
35 by nuts 18 from outside in the axial direction. Cover 11 
is made. of inexpensive thermoplastic resin such as ny- 
lon. A plurality of bushings 16 are molded in cover 1 1 to 
extend toward rear frame 4 as shown in Fig. 3. Each of 
bushings 16 has cylindrical portion interposed between 
-to bolt 1 2 and the inner periphery of the mounting hole of 
plus fin 15 and terminal plate 14 as shown in Fig. 2. 
Bushings 16 are made of thermosetting resin such as 
phenol resin and formed as shown in Figs. 4A and 4B. 
Bushing 16 also has an inner flange 16b that is larger 
4 $ in outside diameter than the inside diameter of the 
mounting hole of plus fin 15 and an outer flange 1 6c that 
has outside surface 1 6d for nut 18 to be seated thereon. 
When nut 1 8 is fastened, end surface 1 6e of inner flange 
16b presses plus fin 15 in the axial direction to fix plus 
50 fin 1 5, terminal plate 14 and minus plate 1 7 to rear frame 
4. Because the end surface of inner flange 16b abuts 
on plus fin 1 5, the end surface of bushing 1 6 is spaced 
apart from minus fin 1 7 as shown in Fig. 2. Straight cut 
portions 16g, 16k are formed on the outer periphery of 
55 outer and inner flanges 1 6c, 1 6b so that bushing 1 6 can 
be prevented from rotating when nut 18 is screwed up. 
Outer flange 16c has contact surface area larger than 
contact surface area of nut 18. 
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[0019] As described above, bushing 16, which pro- 
vides insulation and receives fastening force in the axia! 
direction, is made of thermosetting resin such as phenol 
resin. Therefore, the creep under high ambient temper- 
ature and the loosening of nuts can be prevented. More- 5 
over, inexpensive phenol resin can be used, and the 
bushing can be inert-molded in cover 11 to make as- 
sembling work easy. 

[0020] Inner flange 16b can have semi-cylindrical 
metal member 1 6f on the periphery thereof as shown in 10 
Fig. 5. Metal member 1 6f can be inserted when bushing 
16 is formed, or can be press-fitted after bushing is 
formed if it is provided with a shrink range. This strength- 
en bushing in the axial direction, thereby preventing the 
creep and bolt-loosening and increasing vibration resist- is 
ance. This structure also prevents the bushing from 
cracking even if the nut is screwed up excessively. Metal 
member 1 6f can be formed into a C-shape as shown in 
Fig. 6 or can have a flange to be in contact with plus fin 
15 as shown in Fig. 7. 20 

[Second Embodiment] 

[0021] A plurality of projection members 16j for par- 
tially pressing plus fin 15 as shown in Fig. 8 can be sub- 25 
stitutod for the annular flange. This can reduce material 
for bushing 16. 

[Third .Embodiment] 

30 

[0022] As shown in Fig. 9, holes 1 6h of outer flange 
16c and projections 11 a. of cover 11 can be fitted togeth- 
er and thermally bonded. It is possible to fix each other 
by soldering or adhesive agent. This can omit insert 
molding and simplify mold dies and working process 35 
with inexpensive equipment. As far as the outer periph- 
ery is non-circular such as elliptic or polygonal, the ro- 
tation can be prevented. Even if the outer periphery is 
circular, the rotation can be prevented by a hole formed 
at a peripheral portion of outer flange 16c to be filled *o 
with resinous material when cover 11 is molded. 

[Fourth' Embodiment] 

[0023] As shown in Figs. 10A and 10B, bushing that ^5 
has only inner flange 16b can be applied if inner flange 
1 6b has a sufficient surface area to support nut 1 08 and 
a rotation locking portion 1 6k is formed on the outer pe- 
riphery of inner flange 1 6b. 

50 

[Fifth Embodiment] 

[0024] As shown in Fig. 1 1 , a plurality of bushings 1 6 
and a portion (sub-cover) 111 of cover 11 are integrally 
formed from thermosetting resin and is fixed together 55 
with the rest 1 12 of the cover, in thiscase, the positioning 
of bushings 1 6 can be carried out more precisely. There- 
fore, assembling error of cover 11 can be reduced. 



Moreover, a plurality of bushings 1 6 can bo put together, 
and the number of parts and production cost can be re- 
duced. 

[0025] Bushing 16 and cover 11, altogether, can be 
formed from thermosetting resin, so that the number of 
parts and production steps can be reduced. 
[0026] It is also possible that female screws are 
formed in frame 4 directly to have the bolts screwed 
therein. Thus, the number of parts and manufacturing 
steps can be reduced. 

[0027] In the foregoing description of the present in- 
vention, the invention has been disclosed with reference 
to specific embodiments thereof. It will, however, be ev- 
ident that various modifications and changes may be 
made to the specific embodiments of the present inven- 
tion without departing from the scope of the appended 
claims. Accordingly, the description of the present in- 
vention in this document is to be regarded in an illustra- 
tive, rather than restrictive, sense. 



Claims 

1. A rectifier arrangement (10) of an alternator (1) for 
a vehicle including a frame (4, 5) and a cover (11) 
fixed to said frame (4, 5) for covering said rectifier 
arrangement (10) is characterized to comprise: 

a plus-potential cooling-fin (15) having a 
mounting hole disposed in a space between 
said cover (1 1 ) and said frame (4, 5) at a portion 
close to said cover (11 ); 

a minus-potential cooling-fin (17) having a 
mounting hole disposed in said space in con- 
tact with said frame (4, in parallel with said 
plus-potential cooling-fini»(.1 5); 
a fastening member (12, 1 8), fixed to said frame 
(4, 5) and extending through said mounting 
holes of said plus-potential and minus-potential 
cooling fins (15, 17), for fastening cover (11), 
. said plus-potential and minus-potential cool- 
ing-fins (1 5, 1 7); and 

a bushing (16) made of thermosetting resin dis- 
posed in a space formed by said cover (11), 
said plus-potential cooling-fin (1 5) and said fas- 
tening member (12, 18) to insulate said plus- 
potential cooling-fin (15) from said fastening 
member (12, 18). 

2. The rectifier arrangement (10) as claimed in claim 
1 characterized in that 

said bushing (1 6) has a flange (1 6b, 1 6c) hav- 
ing a surface in contact with said plus-potential 
cooling-fin (15), said flange (1 6b, 16c) has an 
outside diameter largerthan a diameter of said 
mounting hole of said plus-potential cooling-fin 
(15). 



7 



EP 0 920 111 B1 



8 



3. The rectifier arrangement (10) as claimed in claim 
1 or 2 characterized in that 

said cover (11) is made of thermoplastic resin, 
and 5 
said bushing (16) is integral with said cover 
(11). 

4. The rectifier arrangement (10) as claimed in claim 

3 characterized in that w 

an end surface of said bushing (1 6) is exposed 
to the outside of said cover (1 1 ). ' 

5. The rectifier arrangement (10) as claimGd in claim i* 

4 characterized in that 

said end surface is larger in diameter than a 
minimum diameter of contact surface of said 
fastening member (1 2, 1 8). so 

6. The rectifier arrangement (10) as claimed in any 
one of claims 3 5 characterized in that 

said bushing (16) has a cut portion (1 6g, 1 6k) 25 
to be locked by said cover (1 1 ). 

7. The rectifier arrangement (10) as claimed in claim 
1 or 2 characterized in that 

30 

said cover (11) comprises a member (111) 
made of thermosetting-resin-made having said 
bushing (16) integral therewith. 

8. The rectifier arrangem|nt (10) as claimed in claim 35 
1 or 2 characterized in that 

said bushing ( 1 6) and said cover (11 ) are mold- 
ed together with thermosetting resin. 



40 



The rectifier arrangement (10) as claimed in any 
one of claims 1 -8 characterized in that 

said bushing ( 1 6) comprises a cylindrical metal 
member (16f) inserted therein. 



Patentansp ruche 

1. Gleichrichteranordnung (10) eines Generators (1) 
fur ein Fahrzeug, mit einem Rahmen (4.5) und ei- 
nem an dem Rahmen (4, 5) befestigten Deckel (11) 
zum Abdecken der genannten Gleichrichteranord- 
nung (10), dadurch gekennzeichnet, daB sie foi- 
gendes enthalt: 

eine Pluspol-Kuhlfahne (15), die eine Befesti- 
gungsbohrung aufweist und in dem Raum zwj- 



50 



schen dem Deckel (11) und dom Rahman (4, 
5) in einem Bereich nahe an dem Deckel (11) 
angeordnet ist; 

eine Minuspol-Kuhlfahne (17), die eine Befesti- 
gungsbohrung aufweist und in dem genannten 
Raum in Beruhrung mit dem Rahmen (4 ; 5) so- 
wie paraiiei zu der Piuspol-Kuhlfahne (15) an- 
geordnet ist; 

ein Befestigungsteii (12, 18), das an dem Rah- 
men (4, 5) befestigt ist und sich durch die Be- 
festigungsbohrungen der Pluspol-Kuhlfahne 
und der Minuspol-Kuhlfahne (15, 1 7) erstreckt, 
urn don Docket (11), die Pluspol Kuhlfahnc und 
die Minuspol-Kuhlfahne (15, 1 7) zu befestigen; 
und 

eine Buchse (16), die aus thermisch ausharten- 
dem Harz gebildet ist und in dem durch den 
Deckel (11), die Piuspol-Kuhlfahne (15) und 
das Befestigungsteii (12, 18) gebildeten Raum 
angeordnet ist, um die Pluspol-Kuhlfahne (15) 
gegenuber dom Befestigungsteii (12, 18) zu 
isolieren. 

2. Gleichrichteranordnung (10) nach Anspruch 1 , da- 
durch gekennzeichnet, daB 

die genannte Buchse (16) einen Fiunsch (1 6b, 
1 6c) mit einer Oberflache aufweist, die sich in 
Beruhrung mit der Pfuspol-Kuhlfahne (15) be- 
findet, wobei der genannte Fiunsch (16b, 16c) 
einen AuBendurchmesser aufweist, der groBer 
als ein Durchmesser der Befestigungsbohrung 
der Pluspol-Kuhlfahne (15) ist. 

3. Gleichriehleranordnuny (10) natjh Ahspiuch 1 odet 
2, dadurch gekennzeichnet, daB 

der genannte Deckel (1 1 ) aus einem thermisch 
aushartenden Harz hergestellt ist und daB die 
genannte Buchse (1 6) einstuckig mit dem Dek- 
kef (11 ) ausgefuhrt ist. 

4. Gleichrichteranordnung (10) nach Anspruch 3, da- 
durch gekennzeichnet, daB 

eine Endflache der genannten Buchse (16) zu 
der AuBenseite des Deckels (1 1 ) freiliegt. 

5. Gleichrichteranordnung (10) nach Anspruch 4, da- 
durch gekennzeichnet, daB 

die genannte Endflache groBeren Durchmes- 
ser hat als ein kleinster Durchmesser der Kon- 
taktflache des Befestigungsteils (12, 18). 
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6. Gleichrichteranordnung (10) nach irgendeinam dor 
Anspruche 3 bis 5, dadurch gekennezeich.net, daB 

die genannte Buchse (16) einen ausgeschnit- 
tenen Bereich (I6g, 16k) zur Festiegung durch 5 
den Deckel (11) aufweisL 

7. Gleichrichteranordnung (10) nach Anspruch 1 oder 
2, dadurch gekennzeichnet, daB 

10 

der Deckel (11) ein Bauteil (111) aufweist, das 
aus thermisch aushartendem Harz gebildet ist 
und das einstuckig mit der genannten Buchse 
(1 6) ausgebildet ist. 

15 

8. Gleichrichteranordnung (1 0) nach Anspruch 1 Oder 
2, dadurch gekennzeichnet, daB 

die genannte Buchse (16) und der Deckel (1 1 ) 
zusammen als GufJformteil aus thermisch aus- ~o 
hartendem Harz gebildet sind. 

9. Gleichrichteranordnung (1.0) nach irgendeinem der 
Anspruche. 1 bis 8, dadurch gekennzeichnet, daB 

25 

die genannte Buchse (16) oin.darin oingesetz- 
tes zylindrisches Metallteil (16f) enthalt. 

Revendications 30 

1. Agencement de redresseur (10) d'un alternateur (1) 
destine a un vehicule comprenant un bati (4, 5) et 
une protection (11) fixee audit bati (4, 5) en vue de 
recouvrir ledit agencement de redresseur (10), ca- 35 
racterise pour cpmprendre : 

une ail-etle.de refroidissement du potentiel po- 
sitif (15) comportant untrou de montage dispo- 
se dans un e space entre ladite protection (11) 40 
et ledit bati (4, 5) au niveau d'une partie proche 
de ladite protection (11), 

une ailette de refroidissement du potentiel ne- 
gatif (1 7) comportant un trou de montage dis- 
pose dans ledit espace en contact avec ledit 45 
bati (4, 5) de facon parallele a ladite ailette de 
refroidissement du potentiel positif (15), 
un element de fixation (12, 18), fixe audit bati 
(4,5) s'etendant a travers lesdits trous de mon- 
tage desdites ailettes de refroidissement du po- 50 
tentiel positif et du potentiel negatif (15, 17), 
destine a fixer la protection (11), lesdites ailet- 
tes de refroidissement du potentiel positif et du 
potentiel negatif (15, 17), et 

un manchon isolant (16) fait d'une resine ther- 55 
modurcissable dispose dans un espace forme 
par ladite protection (11), ladite ailette de refroi- 
dissement du potentiel positif (15) et ledit' ele- 



ment de fixation (12, 18) afind'isoier ladite ailet- 
te de refroidissement du potentiel positif (15) 
dudit element de fixation (12,18). 

2. Agencement de redresseur (10) selon la revendica- 
tion 1 caracterise en ce que 

ledit manchon isolant (16) comporte une colle- 
rette (1 6b, 1 6c) comportant une surface en con- 
tact avec ladite ailette de refroidissement du 
potentiel positif (15) : ladite collerette (1 6, 16c) 
presente un diametre exterieur plus grand 
qu'un diametre dudit trou.de montage de ladite 
■ailette de refroidissement du potentiel positif 

(15) ; ; 

3. Dispositif de redresseur (10) selon la revendi.cation 
1 ou 2 caracterise en ce que 

ladite protection (11) est faite d'une resine ther- 
modurcissable, et 

ledit manchon isolant (16) est integre a ladite 
protection (11 ). 

4. Agencement de redresseur (1 0) selon la revondica- 
tion 3 caracterise en ce que 

une surface d'extremite dudit manchon isolant 

(16) est exposeea rexterieur.de ladite protec- 
tion (11). 

5. Agencement de redresseur (1 Q)selon larevendica- 
tion 4 caracterise en ce que 

ladite surface d'extremite presente un diametre 
plus grand qu'un diametre minimum d'une sur- 
face de contact dudit element de fixation (12, 
18). 

6.. Agencement de redresseur (10) selon Pune quel- 
conque des revendications 3 a 5 caracterise en ce 
que 

ledit manchon isolant (16) presente une partie 
coupee (1 6g, 1 6k) devant etre bloquee par la- 
dite protection (11). 

7. Agencement de redresseur (1 0) selon iarevendica- 
tion 1 ou 2, caracterise en ce que 

ladite protection (11) comprend un element 
(1.1 1 ) fait d'une resine thermodurcissable com- 
portant ledit manchon isolant (1 6) integre a ce- 
; lui-ci. ■ 

8. Agencement de redresseur (10) selon la revendica- 
tion 1 ou 2 caracterise en ce que 
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ledit manchon isolant (16) et ladite protection 
(11) sont moulds ensemble avec la resine ther- 
modurcissable. 

Agencement de redresseur (10) selon Tune quel- 5 
conque des revendications 1 a 8, caracterise en 
ce que 

(edit manchon isolant (16) comprend un ele- 
ment metallique cylindrique (1 6f) insere dans 10 
celui-ci. 
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